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Spectral and Directional Sky Radiance Model (Zibordi and Voss 1989)
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Zibord: and Voss sky irradiance model:
standard atmosphernc parameters

nomimal RGB wavelengths (om) : 800, 600, 500
computed at | degree intervals

24-bit to QMS




Percent Diffuse Irradiance

Direct vs Diffuse Irradiance: Z&V and 55
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AVHRR band 1 simulation of FTFE DEM with PVD sugarbeet model
- 19x19 pixel AVHRR scenewith sub-pixel contents -

simulated with no diffuse sunpling (direct irradiance only) (DN range maps to reflectance 6.024 1o 0.032)




FIFE AVHRR Channel 1 Simulation 1
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AVHRR chaneel 1 simuiated Radiance:

FIFE Site August 7th 1989, 19.57 GMT;

Imaging Parameters: View Azimuth 260.2, View Zenith 17.5
Irradiance Parameters: Solar Azimuth 225.5, Solar Zenith 29.2
Simulation Parameters: 100x100x4 primary rays per AVHRR [FOV
Convergence to 1% in radiance per pixel

Range: max = 39.37, min = 37.05, (W m*-2 um*-1)

BRDF: PYD Model "Soybean" (from PVD, JGR Vol 95, July 1990)




rlkFbk AVHRR Channel 2 Simwabion ..
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AVHRR chamncl 2 simulased Radiance:

FIFE Sie Angust 7th 1989, 19.57 GMT;

Imaging Parameters: View Azimuth 260.2, View Zenith 17.5
Irradiance Parammeters: Solar Azimuth 225.5, Solar Zenith 29.2
Simwiation Parameters: 100x100x4 primary rays per AVHRR [FOV
Convergence to 1% in radiance per pixel

Range: max = 344 4, min = 324.1, (W m*-2 um*-1)

BRDF: PVD Model "Soybean" (from PVD. JGR Vol 95, July 1990)




Spatial Sampling, (for ray origin). Figure 4.
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Wavelength Sampling. Figure 5.
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calnera model
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figure 2. flow diagram of the function remder
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SD of % error in simulated radiance

Pk [u—y [ 8] [ W
w =) wn > [ g h ?
l 'l J 1 1 l J Lo i 4 l . | 1 i ‘ il L 1 l 1 il J A L ' Il

W | l ) S W T |

<

[y
-

T
T vrrrrvrvT Y’ L) "'”T T Trryryy T LEBED S e LS S o

10.0 108.6 1000.0 10000.0 100000.0 1000
no of primary ray samples

~ . \ ooy R 3 . L
P A 1 S VS I ',,\cc( S s -



Possible Models

1) polynomial collinearity model (PCM)

2) equivalent photography model (EPM)

3) additional parameter model (APM)

...they are all adaptations of the

collinearity approach.

APM (3) 1s chosen as the best approach to
ASAS and MISR because it handles image
deformation better than the others.

APM = collinearity model for linear array
SEensors + additional parameters
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( Comanra o delling Read input Project purameter:
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MODCAL 1992 Work Plan

« "ARARAT" imaging geometry extended to MODIS,
AVHRR and ATSR

* "ARARAT" ported to parallel transputer array and multi-
processor SGI workstation to enable larger simulation
experiments to be run |

* "ARARAT" to be tested over a wider variety of different
sites where DEMs are available or UCL can generate from
supplied stereo-optical data (HAPEX-SAHEL, BOREAS)

» "ARARAT" to be extended to clouds using DEMs and
internal cloud droplet distributions from ATSR & JERS-1

e Simulations to study topographic requirements,
sensitivity to different atmospheric..correction schemes,
effect of different calibration accuracies.

« Comparisons to be made with use of simulated MODIS
imagery from LANDSAT-TM imagery (jointly with
GSFC?)

» Continuing severe difficulties with funding this program
from UK sources.

MODIS Calibration Working Group JPM 13/4/92



